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core of the flow and the viscous regions are treated independently. These then 
_lead to the two ne 
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pes are Hagnitnaya gidrodinamika, no. 2, 1965, 3-10 
[TOPIC TAGS! MHD flow, Reynolds number, turbulent flow 


ABSTRACT: Calculations offturbulent shear- flow characteristics is extended to the 


_;tion of the dissipation term obtained by Iyevlev (4 ye rizhskoye soveshchenlye po 
magnitnoy gidrodinamike. Cb. Tezisov, Riga, 1964). Critical Reynolds number in- 
crease in pipe flow is studied in detail and it is shown that in a transition re- 
‘gion a single, new parameter can be employed in Place of Reynolds and Hartmann num- 
ibers, A simple analytical relationship is obtained for Hartmann number dependence 

lon the eritical Reynolds number, which 4s useful in designing experiments and also 
determining stream flow properties from studies of pipe flows. Orig. art. has: 26 
formulas, 5 figures, 
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TITLE: Pneumatic device for on-call control and regulation 


| 
‘SOURCES Vsesoyuznoye soveshchanlye po pnevmo-gidraviicheskoy avtomatike. Sth, 
| Leningrad, 1962. Pnevmo- | gidroavtomatika (Pneumatic and hydraulic control); 
matertaly* soveshchanlya. Moscow, Izd-vo Nauka, 1964, 126-131 


(| TOPEC TAGSS automation, automatic control system, pneumatic. control system, pneu- 
| matic regulator, on-call control system, combinative selection 


~| ABSTRACT s The author describes a device developed at the NiiTeplopribor in Moscow, 
i} largely on the basis of elements of the universal system developed at the Institut 
| avtomatikl } telemekhanikl (institute of Automation and Telemechanics), and intend- 
| ed for use In the petroleum, gas, chemical, metallurgical and food processing Inq 
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dustries. The principle of operation of the device Is that of combinative selec- | AN 
tlons. This principle provides a high speed response since It requires only one : 
communication channel to transmit any one signal, which Is particularly important | 
for devices with pneumatic communication channels. Binary and binary-decimal codes. 

_ [are usede The author describes the coding and decoding mechani sms,os well as a j 
denies for accelerating the transmission of discr.te pneumatic signals and a com- | 
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bined system for controlling up to 100 parameters on the basls of a single Indicas j 
‘tor. The device will permit the following: centralization of the control of many: | 
| parameters; reduction In the number of pneumatic lines between the object and the 

1 location of the operator; reduction In the number of secondary meters; and reduc~ | 

+ tion in the size of the panels and consoles and also of the operator location. 

| Orig. art. has: J table and 4 figures. : a 
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| AUTHOR: Levin, V.T, an ins Scnavien cas uewhac le 
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SOURCE: | EIKA, entaiklopediya izmerenty, kontrolya i avtomatizateli (Encyclopedia of 
measurement, control, and automation), no. 3, Moscow, Izd-vo Energiya, 1964, 39-42 


TOPIC TAGS; . automatic control system, automatic search system, automatic optimiza- 
tion, search theory 14 
ABSTRACT: ‘This ia a tutorial article on adaptive and self-learning systems. After a 
brief definition of both of these classes of automatic search systems, the author discusses 
at tength an important subclase called the systems of automatic optimization. A general 
optimization system consists of a controlled object (or process) with n inputs (x,,.. ) 
a noise input z and § outputs (yj,.. ), 8 computer (or calculator) C and an automatle 
optimizer A, as shown in Figure 1 of te Enclosure. From the output variables y the 
computer C computes the qualjty factor Q, subject to the condition that some pre- 
—dstormined func 7397 H) (i= ie mi) should not exceed certain prescribed —— 
‘limita. ‘The Souler Ni én controls the input varlables x in such a way as to keep the 

factor Q at its oxtremum (maximum or minimum). The search methods involved in 
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evaluation of the location of the extremum, all based on trial perturbations of the input 
variables by the optimizer, are: blind search, which can be deterministic (fixed scan 
program), random or locally random, and search with analysis of intermediate results. 
' The applications of blind search are limited. The three main methods of search with 
| analysis of intermediate results are the Gauss-Zeidel method, the method of steepest 
descent (slope) and the gradient method. The search methods are illustrated by con- 
sidering specific systems described in the literature. Two of the simplest types of 
optimizer were described by L.N. Fitsner (Elektrichestvo, 1960, No. 8, 61-67). These 
are types 1A01-2 and 1A01-1, the last of which involves an integrator in the Q path Lnd 
can thus be used to control processes with high noise levels. The steepest descent 
system takes a tria} step): x in each of the input variables and evaluates the corresponding 
~ value of § Q.- From this data the gradient of Q is computed and then the optimizer A 
takes large "working" steps 4x in the direction opposite to the direction of the gradient 
vector until the sign of 4Q changes, indicating that the minimum was passed. Then the 
process ig reversed. The gradient method is essentially the same except that in this 
method the gradient of Q is evaluated after each working step so that the control becomes 
much more accurate. Practical difficulties with automatic optimizers are encountered 
-—-} wher the characteristics-of the controlled object are-complex, the noise level {s-high, the- -—— 
-“= object hag large inertia and-atrong drift in its characteristics, the trial perturbations ~: 
!  gause a significant deviation from optimum conditions and when the required trial 
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ting all required data on a high speed electronic model rf the object. This is turn requires 
a detailed knowledge of the object and precludes the possibility of any unexpected 

random changes in its characteristics. When two models are used, one slow and one high 
speed, in such a way that the output of the slow model can he continuously compared with 
the output of the actual object and the required data computed by the fast model, the 
performance can be significantly improved. The multichannel optimizers are often used 
in automatic synthesis problems. Other types of automatic search machines may not 
involve an optimization process. Examples are the Pandemonium (Programmed on 
IBM-704), the homecatat of Asbby and the machine for proving theorems in Euclidian 
geometry, described by Gelerter and Rochester (IBM JRD, Oct. 1958). Orig. art. 

has: 10 figures and 12 formulas. - : 
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AUTHOR: Levin, V. LI. (Kaunas) es 
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TITLE: Probabilistic analysis of combination circuits and their reliability 5a 


SOURCE AN SSSR. Izvestiya. Tekhnicheskaya kibernotika, no. 6, 1964, 85-90 


f TOPIC TAGS:- ogical element, logical circuit, logical circuit reliability _ TE 


"ABSTRACT: | Any compcsition of binary logical elements is called a "combination © 
' circuit"; a "regular" circuit has no loops, and each node (except input) is 

connected cither to an output channel or to an inpvt channel. These two problems 
are analyzed and eolved: (1) Given a regular combination circuit having n input 

and m output nodes and consisting of two-input conjunctions, disjunctions, and 

invertions with a specified error probability ; also given 16 the distribution of 

| probabilities of input-parameter sets; find the distribution of probabilitiea of 

| output-parameter gets; (2) For the same conditions, -alcultte the probability of 
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correct operation of the combination circuit. The method permits the probabilis- 
tic analysis of the circuit in a step-by-step manner with subsequent consolidation 
of results. “In concliueion, the author wishes to thank B. R, Levin for discussing 


the results. "' Orig. art. has: 3 figures, 21 formulas, and | table. 
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TITLE: Probability analysis of finite automata and their reliability 7 
SOURCE: AN SSSR. Izvestiya, Tekhnicheskaya kibernetika, no. 5, 1965, 64-73 
| TOPIC TAGS: finite automaton, reltability theory, probability, reliability engineering 


ABSTRACT: This paper analyzes finite automata constructed on the basis of unreliable combi- 
nation units and storage cetls. The block diagram of the automaton and the random character 
of the input signal are taken into account, using the results of V. I. Levin (Veroratnostnyy 
analiz kombinatsionnykh skhem { ikh nadezhnost'. Izv, AN SSSR, Tekhnicheskaya kibernetika, ~ 
1964, no. 6). The evaluation of the block diagram leads, in some cases, to a substantial 
.{reduction in the reliability requirements of the components. The ideal automaton is defined 

as a(t -+ 4) = d{a(t), 2(¢-+4)], y(t-+4) = Afo(t), z(t -+4)],¢==0,1,2,....; The reliability of a 
real automaton is also evaluated. Two examples are examined. In conclusion author expresses 
his gratitude to B, R, Levin for discussing the results. Orig. art, has: 5 figures, 1 table, 

and 35 formulas. : 


|SUB CODE: 09, 12 / SUBM DATE: 09Jul64 / ORIG REF: 006 / OTH REF: 002 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929530004-9" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929530004-9 


JUSTE YE EU TIGRE EAS Be eee 


: “ELBE BIE 2k A ALTO Se RAS 
j 


fn am fn a 1AAa Tr, 


ACC NR: APG6O36714 ~ —“S0URCE CODE: UR/0119/66/000/611/G007/60i0-———— 


“AUTHOR: Levin, V. I. (Candidate of technical sciences) — ; 


i nnn . : 
i ORG: . none . . 


nl 
i 
' 


be] 


ITLE: New elements of pneumatic relay equipment — 
SOURCE: Priborostroyeniye, no. 11, 1966, 7-10 
TOPIC TAGS: pneumatic device, pneumatic control system, logic element, relay 


ABSTRAC?: The modular principle in pressure-outomation was introduced by T. K. 
Berends et al. (Priborostroyeniye, no. 11, 1963), and wos further developed at the 
Scientific Research Institute Teplopribor, where the following new pneumtic elements 
have been experimentally produced and tested: 1) four elements for performing OR, . 
AND, NOT, and YES logic functions; 2) control mechanisms (pneumatic push buttons 
YES and NO, pneumatic tumbler, terminal switch); 3) discrete pneumoelectric and 
electropneumatic converters. All four logic elements are assembled from a set of 
eleven standardized parts which include nine plastic parts and two rubber disc. The ; 
pneumelectric converter is of the PIPR2 type; it converts discrete pneumatic signals hae 
"oO" and "1" into discrete electric signals O and 0.25 amp/30v d-c, or O and 1 
15 amp/115v a-c with up to 400 cps. ‘The P1Phi-type electropneumatic converter con~ i 
j verts discrete electric signals "0" and "1" equal to O and 60 mam/2lv d-c into Le 
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pneumatic signals O and 1.4 kg/cm? (#10%) pressure, respectively. Experiments proved | 
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| that the construction of elements for performing separate logie functions 
i eactlitated simplicity in design and assembly of pneumatic systems. The system 
has wide functional possibilities and is suitable for achieving control algorithms 


regardless of their complexity. The elements have small dimensions, high operating 
| 
| 


speed, low input and high output power, and stendardized connectors. The use of 
free moving parts assure high reliability and durability of elements. Lot produc- 
tion of elements is scheduled for 1967 at the Ust'-Kamenogorsk Instrument Plant. 
Orig. art. has: 11 figures and 1 table. 
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TITLE: Pneumatic comparing element. Class 42, No. 189221. [announced 
by Scientific Research Institute of Heat and Power Engineering 
Equipment (Nauchno-issledovatel'skiy inetitut teploenergeticheskogo 
priborostroyentya) } 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 
23, 1966, 97 


TOPIC TAGS: pneumatic device, pneumatic control 


ABSTRACT: _ 


‘An Author Certificate has been issued for the pneumatic comparing element 
shown in Fig. 1. To increase functional versatility and to simplify construc-: 
.tion the displacement-to-pneumatic signal converter is made ig form of a 

‘ chamber (which is connected to the output channel) with coaxial nozzles, 
Inside the charber is placed a ball which interacts with the rod of the 
diaphragm assembly. The rod passes through one nozzle. 
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Fig. 1. Pneumatic comparing element 

1 - Sections; 2 - diaphragm; 3 - rigid: 
components of diaphragm assembly; 

4 = chamber; 5 = nozzle; 6 ~ ball; 

7 od rod. 
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Pneumatic control block of the standardised unit system with 

widened limit of the adjustment of throttling range. Priborstroenie 
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(Pneumatic control) 
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Appearance of reranent strain in brittle materials under the 
action of high-frequency elastic vibrations, Izv. vys. ucheb, 
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! of high-frequency elastic vibrations tnd 


SOURCE: IVUZ. Fizika, no. 3, 1964, 164-165 


, TOPIC TAGS: bending, residual. banding deflection, bénding hardened 


; steel, bending sinterod carbide, bending beryllium, vibration treat-— 
! ment, high frequency vibration : OO 
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| ABSTRACT: Residual deformation has been obtained tle brittle materials 
by subjecting them to the action of high~frequency vibrations while 
under stress below their elasticity limit. In the ‘experiments, the - 
vibration frequency was variad from 7 to 100 ke., A residual bending 
deflection of up to 10 mm was obtained in hardened steel safety razqr 
blades, 40 mm long and 0.08—0.1 mm thick, after several seconds of : 
treatment at room temperature. Metallographic examination showed ‘no. 

changes in the structure of the stecl. 


A permanent bending deflec~ 
tion up to 2 mm was obtained in a sintered VK-11 tungsten carbide 
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TITLE: Determination of the characteriscics “of probability automatons with feedback 
SOURCE: AN SSSR. Izvestiya. Tekhnicheskaya kibernetika, no. 3, 1966, 107-110 


TOPIC TAGS: probability automaton, relialility theory, probability, finite automaton, 
digital automaton 


ABSTRACT: 


author (Izv. AN SSSR. Tekhnicheskaya kibernetika, 1964, no. 6, and Izy. AN SSSR. 
Teknicheskaya kibernetika, 1965, no. 5), methods are outlined for finding the matrices 


Q, P (Xp) ’ 


built on binary elements and containing feedback. The matrices, which completely 


define the 


automaton components), are described. Automatons with 2 or more states are considered 
The procedure described in the paper for finding flow and output matrices remains = 


valid even 


results achieved in the study are applicable to the analysis and synthesis of proba- 
bility automatons with components which are subject to faisure. In conclusion, the 


| author wishes to express his gratitude to B. R. Levin for his commentary on the re- 
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In this paper, which is a continuation of two previous articles by the 


and R for any probability automaton with structural circuitry correctly 


operation of these automatons (through analogous matrices of elementary 


when the memory part of the automaton consists of several stages. The 
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pon TAGS: textile industry machinery, automatic control 

| ABSTRACT: Thread cutting mechanisms in sewing machines are positioned coaxially with 
ithe shuttle, and by reciprocating motion, separate the threads from the shuttle and 
needle before cutting and fastening. A kinematic study was made of the thread 
separating and cutting process to determine the kinematic and geometric parameters for 
a thread cutting mechanism. Exemplary arrangements are shown in Figs. 1 and 3. Orig. 
iart. hass 3 figures. ; , 


_|TITLE: Investigation of mechanisms for automatically cutting upper and lower threads 
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Fig. 1. Construction diagram of 
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thread: a) for class 22 machine, b) for IN é; 


“a. 
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class 97 machine: 1~rocking sector; a ag ye ae 
; 2——plate; J--shuttle shaft sleeve; | ec PPV cat 88 . 
‘heeshuttle shafts 5Se-rocking plate pin; 6—guide; 7=-orank; S=-disk for engaging 


; eutbing poe Fercutting mechanism engaging pin; 10—engaging catch, 
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7 ‘polymolecular Adsorption on Nonuntfors surfaces," 
v: I. Levin, Inst Phys Chem, Acad Sci USSR, Moscow 


““ppur Fie Khim” Vol XV, No hy pp 453-458 


“From 8. Brunauer's polynol adsorption eq, derived 
gen eq for 4sotherm of adsorption on nonuniform 
‘gurfeace with arbitrary functions for distribution of 
“gec of ‘surface based on heat of adsorption. Eq ap- 
plies for low-relative pressures (x€1), becoming 

“normal isctherm of monomol adsorption on nonuniform 
‘gurface, and also in region of multilayer adsorption, 
“Where efter filling of 1st layer isotherm eq corre- 

| sponds to that for uniform surface. 
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and their utilisation for 1ndf1ing erythrocytes and plasm proteing, 
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AUTHORS : Levin, V.I.3  Serebryakov, N.G.; Meshcherova, I.V. 
i TITLE: Preparation of silver-111 from neutron-irradiated palladium 


PERIODICAL: Radiokhimiya, v. 2, no. 1, 1960, 120 - 126 


TEXT: A method was developed for the separation of Ag li from neutron-ir- 
' padiated palladium by isotopic exchange with Agcl precipitate. The irradiated 
Pd can be used after separation from silver as Pd!93 or irradiated for a second 
time to obtain Aght « With its shorter half-life and low yield in gammna-radia- 
tion (w9%) of relatively low energy §g-24 and 0.34 Mev) Ag!!! is more convenient 
for medical purposes than P32 cr Au!99, In the present study two methods, which 
have been described in literature, were employed: the method of precipitating an 
AgCl carrier from solutions of irradiated palladium (Ref. 2: F. Silicio et al., 
Anal. Chem., 28, 3, 365 (1956)], and the extraction of Ag’! from solutions of 
irradiated palladium by isotope exchange with already precipitated inactive AgCl 
Ref. 3: W.W. Meinke and D.N. Sunderman, Soience, 121, 777 (1955) Nucleonica, 
13, 12, 58 (1955)]. Optimum conditions for the separation of Ag 1 by co-preoip- 
itation with AgCl were determined, the degree of extraction and the radiochemical 
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purity of the product were estimated. Optimum concentration of HCl ig 1 N and at 
least 0.1 mg of carrier must be used. Heating the solution to 95 ~ 100°C effects 
formation of macrocrystalline precipitates. The AgCl precipitate containing 

Ag was re-precipitated 3 - 4 times. Extraction degrees were tabulated. The 
effect of HNO3 concentration on the extraction degree of Agill Was investigated 
in experiments with isotopic exchange and it was observed that concentrations of 
HNO3 used in aqua regia do not interfere with the extraction, and ree lts obtained 
by the isotopic exchange method are tabulated. The gamma-spectrum of the prod- 
ucts obtained by the two methods was investigated with a scintillation counter 
containing a 487-29 (FEU-29) photomiltiplier and a NaJ(T1) crystal. The impurity 
present in the Agi 1 sample obtained by co-precipitation can be seen from the 
maxima (450, 660 ~ 890 and 1,340 kev) in the ganma-spectrum (Pig. 3). The same 
impurity, 1.e., a long lived isotope with a half-life of more than 200 days was 
determined in the Ag) 1 produot prepared by isotopic exchange and was identified 
as AgilO, In both prodicts Ag!l0 ts present in an amount of about 0.05%. It is 
supposed that Agll0 is formed from silver impurities present in the original pal- 
ladium, or as product of secondary nuclear reactions. Since the isotopic ex- 
change method is simpler, more efficient than co-precipitation, and since the 
same purity of the product is observed in both methods, the following preparation 
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technique 1s suggested:' About 5 g of palladium was bombarded for 23 - 25 days in. 
a 1013 neutrons/em@ + sec beam. The sample is then dissolved by boiling in 30 - 
50 ml of’ aqua regia at 95 - 100°C. The resulting solution is diluted with H.0 to 
@ concentration of 3 N HCl, 30 mg silver inthe form of macrocrystalline AgC 
precipitate ts added and mixed for 15 min at 95 - 100°. ‘Then the precipitate is 
filtered off, washed with 1% HNO3 solution, and dissolved in 20 ml of concentrated 
ammonium hydroxide solution, ré-precipitated twice, and the final anmoniacal so- 
lution is heated by adding hydrazine ‘solution. The precipitated Ag metal is fil- 
tered off, washed, and dissolved in 5 - 10 ml HN » the solution is evaporated 
until dry and the residual is dissolved in distilled water. From 5 g of palladi- WW 
, um at least 300 mo of Ag!l were obtained.. After separation from Ag, the residu-~ 
, @2 palladium (with 150 - 200 mo activity) can be used as Pdl0 for medical pur- 
«poses or irradiated again to manufacture Agi1l, There are 3 figures, 2 tables | 
, . and 6 references: 1 Soviet-bloc and 5 non-Soviet-bloo. 
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PHASE I BOOK EXPLOITATION SOV/4563 


Metody polucheniya 1 izmereniya radioaktivnykh preparatov; sbornik 
statey (Methods for the Production and Measurement of Radio-~ 
active Preparations; Collection of Articles) Moscow, Atomizdat, 
1960. 307 p. Errata slip inserted, 6,000 copies printed. 


General Ed.: Valeriy Viktorovich Bochkarev; Ed.: M.A. Saguro; 
Tech, Ed.: N,A. Vlasova, 


PURPOSE: This collection of articles is intended for scientific and 
technical personnel working in the production of radioactive iso- 
topes. 


COVERAGE: The collection contains original studies on methods of 
obtaining and measuring radioactive preparations. According to 
the foreword, the articles contain new data, and are of theoretical 
or practical interest to the extent that they discuss methods or 
give process information. In addition to several Burvey articles 
the collection contains discussions on the production of radio- 
active lsotopes and inorganic radipactive preparations, including 
a number of carrier-free isotopes and several colloidal and other 

rice cae preparations. Also discussed are methods for prepar- 
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ing a number of tagged organic compounds, problems in the analy- 
Bit, of tagged organic compounds, the absolute and relative measure- 
ment of activity, and the radiometric analysis of preparations, 

New instruments and equipment are described and instructions con- 
cerning measurement methods and technique are included, V.I. Levin, 
Candidate of Chemical Selences, V.P. Shishkov, Candidate of Tech- 
nical Sciences, I,.N. Bukharov, Candidate of Biological Sciences, 
and V.I. Shostak, Candidate of Chemical Sciences, are mentioned 

as having helped directly in the selection and preparation of the 
material for publication. References accompany each article, 


TABLE OF CONTENTS; 
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a 5/186 /60/002/002/010/022 
wad EO71/E433 
: Panova, M.G., Levin, V.I, and Brezhneva, N.Ye. 4 
. Se iopaetuetumermenaeimeneenmnntetrateasreed acid ‘> 
A study. of the formation of complexes}of yttrium 
I. Yttrium oxinates = 


{1 PERIODICAL: Radiokhimiye, 1960, Vol.2, No.2, pp.197-207 


Vio: TEXT: The object of the work was to investigate the formation of 
i}; complexes of microquantities of yttrium, The method of ; 
‘investigation was based on changes in the coefficient of 
distribution of an easily extractable complex with known stability | 
»-;constants, on the introduction of additives, which form non- ; 
,, extractable complexes, into the system, As an auxiliary system,. 
it the authors chose complexes of yttrium with 8-oxyquinoline (oxin), 
.i. Which is of interest by itself as there are no data available on 
ji. this system in the literature. The present paper describes the 
:.£irst part of the work ~ a study of oxinate complexes of yttrium, 
The measurement of the coefficients of distribution of yttrium / 


i/oxinate was done in a perchlorate solution with the ionic force 
itu = 3.0. The distribution of yttrium was done radiometrically 
using radioactive yttrium -90 or -91, Initially, the usual 


/ experimental procedure nas ado ted, d.e. shaking an aqueous solution 
Card 1/4 : " . : . a 
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‘} of a required composition with a chloroform .solution of oxin, but due — 

':° to the hydrolysis of yttrium the reproducibility of results was poor . 
and a long ‘time was necessary to attain the equilibrium, The 

> procedure was modified in that 10 ml of 3 M sodium perchlorate 

,. solution containing yttrium was shaken with 10 ml of an oxin 

: solution in chloroform. After the separation of the organic phase, 

'; which contained practically all the yttrium, it was brought into 
‘contact with an aqueous solution containing no yttrium, Then the 

‘?* phases were separated by centrifuging and the activity of yttrium 

- measured in both phases, The experimental temperature was 18 - 26°C, 

; The concentration of oxin in chloroform was 0,5 M in all experiments, 

' At yttrium concentrations {107% M the coefficient of distribution ; Li 

j:Was practically constant, i.¢g. was independent of concentration, but 

‘>for concentrations above 10-8 M the coefficient of distribution 

BR: , increased, Therefore, all the results used for the calculations of: 
i'the stability constants of oxinate complexes wers obtained at a 

‘ concentration of yttrium below 10°9 M, At these concentrations, 

~ the extraction takes pluce in the form of o simple oxinate YA3; 

. at higher concentrations mainly in the form of dimer (YA3)a. 
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; * = 3, nevertheless they were close to 

: the values of constants for samarium oxinate’ obtained by Dyrssen 

‘+ (Ref.47: Sv.Kem,Tidskrift, 68, 212 (1956)). Part.II of this 

‘paper (on sulphate, nitrate and chloride complexes) is published 
in the same issue, pp,208-214, There are 4 figures, 6 tables and 

‘47 references! 11 Soviet-bloc and 36 non-Soviet-bloc, Four of 

,. the references to English language publications read as follows: 

|, L.Pokras, Chem.Educ,, 33, 152, 223, 282 (1956); re 

Ley rad J Powell, W.Wheelwright, J,Am.Chem.Soc,,78,34 (1956); 

; : ; ve 
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" AUTHORS: 


{ 

; { 

Golutvina, MK M.,; Levin, y, I., Tikhomirova, Ye. A. i 

: : ns j 

, TITLE: Production of arsenic-77 without a carrier from neutron- : 

irradiated germaniun : eS 
: PERIODICAL: 


Referativnyy zhurnal. Khimiya, no. 6, 1962, 40, abstract ! | 
63256 (Tr. Tashkentsk. konferentsii po mirn. ispol'zovaniyn : 
atomn. energii. V. 2.-Tashkent, AN UzSSR, 1960, 402-407) ; 


TEXTs A technique is desoribed f 


or separating asl! without a carrier from : : 
germanium irradiated by thermal neutrons. The irradiated specimen was dis- : : 


* solved at 90-100°C in HC1 with an addition of Hy055 when this was done, the 


AB was oxidized to ast, From an 8-9 M solution in HCl the ge4* w 
' extracted with CCl,, and the as** 
, Was then reduced with NaI to As?* and also extracted. The authors Gives | 
; graph showing the distribution factor of as?* 
cel, as a function of HCl concentration. 
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A0Q51/4130 
AUTHORS: Panova, M. G., Levin, V. I. 
TITLE: A study of the complex-formation of ittrium III. A study of 


the dissociation of 8~oxyquinoline t, .... c.traction method 


PERIODICAL: Radiokhimiya, v. 2, no. 5, 1960, 568 - 573 


TEXT: — The authors have determined the values of the dissociation 
constants of the complex-forming agent 8-oxyquinoline, at an ionic strength 
of 3, using the extraction method, needed in the investigation of the 

oxine and ittrium complex. In order to investigate the oxine dissociation 
the change in the distribution coefficient of the oxine was measured, be- 
tween the chloroform and aqueous solution, depending on the pH of the lat- 
ter. The obtained data were used to calculate the dissociaticn constants. 
The method used for measuring the distribution cowfficients was as follows; 
the initial solution of oxirne of a certain cOncentration was prepared hy 
dissolving a substance recrystallized from alcohol, in chloroform. 3 M 
solution of sodium perchlorate of the same volume was added through a gra- 
duated funnel, to a chloroformed solution of the oxine, of a certain volume 
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and concentration. The pH of the sodium perchlorate was regulated by addi- 
tions of HC104 and NaOH. The contents of the funnel were mixed using a 
mechanical vibrator for a period of 10 min. After a 10--minute lamination, 
the phases were divided and the pH of the aqueous phase was measured. Then 
an analysis was carried out for the oxine content in the aqueous and orga- 
nic phases and in the initial solution by photometry of the intensity of the 
coloring of the oxinate copper complex, for which purpose copper salts were 
added to the samples. Copper was used for the colorimetric determination 

of the oxine, this, an excess of copper was used. Experiments were con- 
jucted at 21 - 26°C, The method used for analysing the oxine content in the 
organic phase and initial chloroform solution was as follows: 10 ml of 0.2 n 
solution of copper acetate (pH about 5.5) were added te 10 ml of the initial 
oxine solution. The phases were separated after a 10-minute period of mix- 
ing and standing. The organic phase was subjected to photometry. If the 
concentration of the oxine did not exceed 0.001 M, and if the solor was ‘t09 
intense, the solution was diluted with chloroform. Figure 1 shows the ra. 
lationship of the uptical density of the chloroformed solution to ‘the con- 
centration of the oxine. The method for the analysis of the oxine content 
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in the water phase is given as follows: The same volume of 0.4 n solution 

of copper acetate was added to a certain volume of the water phase, then 

pure chloroform was added in a volume, equal to the sum of the volumes of 

the water phase and the copper solution, with the intention of transferring 
the entire oxine from the water phase into the organic phase. After this, 

the color of the organic phase was subjected to photometry. The described 
analysis of the oxine is said to be applicable under the following tuo 
conditions: 1) the entire oxine is in the form of a copper complex and 

2) the entire copper complex is in the organic phase. The table shows 

the results of the measurements of the distribution coefficients cf oxine 

at various pH. With an increase in the pH of the perchlorate solution, the 
distribution coefficient first increases,in the interval pH = 6.1 - 7.3 

hardly changes at all, and then, with a further increase of the pH once 

again decreases (Figure 2). The calculation of the dissociation constants 
were carried out in the following manner: the behaviour of oxine is / 
treated as a weak base and very weak acid (Ref. 14: R. G. W Hollingshead, 
Oxine and its derivatives. London, Butterworths, 1954). Thus, the follow- 7 
ing processes in an aqueous solution: 
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AUTHORS : Levin, V. I.3 Golutvina, M. M.s Tikhomirova, Ye. A. 
TITLE: Extraction of co78 without a carrier from nickel irradiated 


with neutrons, by the extraction method 
PERIODICAL:  Radiokhimiya, v. 2, no. 5, 1960, 596 - 602 


TEXT: The authors have attempted to find a more convenient method 
of Coo extraction and were able to develop a separation method of indica- 
tor quantities of cobalt from the macro-quantities of nickel, using the 
extraction method with thributylphosphate from a hydrochloric solution. 

Co28 was extracted without a carrier from nickle oxide, irradiated with 
neutrons in the reactor. The radiochemical purity of the extracted Co 8 

was checked and the Co°° admixture was determined. The disadvantages of NG 
other existing methods of cobalt extraction and that of nickel using al- 
cohols from solutions of perchlorates, chlorides and bromides, described 
by Le Garwin, Ae N. Hixon (Ref. 7: Ind. Eng. Chem., 41, 10, 2298, 2303), 
T. BE. Moore, R. J. Lenan, P. CG. Yates (Ref. 8: I. Pays. Chem., 59,5 15 90, 
1955) and T, E. Moore, R. W. Goodrich, E. A. Gootsman, B.S. Slerax, P. C. 
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Yates (Ref. 9: J. Phys. Chem., 60, 5, 564, 1956) are said to be the for- 
mation of cobalt in the form of a complex, the destruction of which re- 
quires annealing, etc. The authors of this article investigated the extrac. 
tion of cobalt and TBPh nickel from HCl and H2NO3 solutions. In the first 
case satisfactory results were obtained, used by the authors for developing 
the method of C028 extraction without a carrier Experiments were conduct- 
ed for determining the effect of the Co concentration on its extraction. 
The distribution coefficients D-C were measured of the cobalt at various 
concentrations of the latter (Figure 1). Further experiments for the ex- 
traction of the Co from the HCl solution showed that the distribution co- 
efficients of the Co increase with a growth of the HCl concentration (Fig- 
ure 2) passing through the maximum (K « 1.3) for solution 9 n HCl. 
tion of Co fron solution with a constant concentration of chloride ions 
resulted in the highest values of the distribution coefficients for solu- 
tions close to neutral ones (Figure 2,2). With an increase in the acidity 
of the solution the distribution coefficient first sharply drops, and then 
this drop slows up and the distribution coefficient becomes independent of 
the acidity in a certain region. Experiments conducted with solutions con- 
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taining NiClo and HC1, in concentrations where the chloride content remain- 
ed constant and equal to 9n resulted in a relationship shown in Figure 
2,2,3. The general relationship nature of the extraction to the acidity 
is the same as for the solutions containing Lit. In extracting the nickel, 
an investigation of the nickel distribution between the TBPh and the 9n HCl, 
at various concentrations of the nickel, showed that D-C- of this element 
under the giyen conditions hardly depends on its concentration within the 
range of 10°" to 1.5 n, and averages 0.003. A change in the concentration 
of the HCl from 4 to 11 n, hardly affects the D-C- of the nickel at all (when 
its concentration is 5 mg/ml). In Separating the cobalt from the nickel by 
extraction, the method of semi-counterflow extraction was used, where the 
required conditions of the separation can be determined mathematically. 
Experimental values were compared to calculated ones. The cobalt distri- 
bution determined experimentally, corresponded well with the calculated 
fractions, based on the estimated D-C. The static method of extraction is 
said to be inconvenient for practical application, thus experiments were 
conducted for nickel and cobalt separation in an extraction apparatus 
(Figure 3) consisting of a reactor and four compartments for dynamic extrac- 
tion (Ref. 12: N. E. Brezhneva, VY. I. Levin, G. VY. Korpusov, N. M. Man'ko, 
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vy mirnykh tselyakh, doklad No 2295). A product containing 95% Co of the 
initial amount was obtained. The content of the solid non-volatile resi- 
due in the product did not exceed 0.1 mg/mc. Co2® was also extracted from 
irradiated HWig03 and its radiochemical purity was investigated. The Co 0 
determination was performed by means of a scintillation spectrometer taking 
into consideration the hance of gamma-lines having an energy of 1.6 Mev, 
when irradiating the Co28, and representing 9.5 % of the intensity of the 
0.61 Mev gamma-line (Ref. 132 Be 8. Dzhelepov, L. K- Peker, Skhemy raspada 
radioaktivnykh yader. Izd. AN SSSR, Me-Le, 1958). In discussing the experi- 
mental results the au thors point out that the main aim was to find the 
optimum conditions of Co28 extraction and, thus, the investigations were 
not systematic. Certain conclusions are formed, however: The extracted 
PBPh chloride complexes of cobalt are said to be much more stable than the 
corresponding complexes of nickel. The iron complexes are even more stable, 
the D-C- of which, between the TBPh and the HCl reaches 102 (Ref, 14: H. Ir- 
ving, D. Ne Edgington, J. Inorg. Nucl. Chem. 10, 3/4, 306, 1959s Ref. 16: 

E. Bankmann, H. Specker, 2. Analyt. Chem., 162, 1. 18, 1958). The indepen- 
dence of the D-C- of the cobalt to the concentration of the latter, noted 
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along a wide range of concentrations, points to the absence of polymer 

forms both in the organic as well as in the water phases. The nature of 

the extracted cobalt complex is said to ‘de somewhat unclear to the authors, 
and although Irving and Edgington (Ref. 14) feel that CoCl, ' 2TBF is ex- 
tracted, the authors of this article claim that nature of relationship of 
the cobalt extraction to the acidity, at a constant concentration of the 
chloride ions (Ref. 14, Figure 8) points to the possible presence of a hy- 
drogen ion in the composition of the extracted compound. If it is assumed 
that the extraction of the Co takes place in the form of two compounds, for 
example, CoClo and H2CoCl2, then with a growth in the acidity (at a constant 
concentration of the chloride jons) firat, it is thought, a decrease of the 
extraction can take place, due to a drop of the concentration of the free 
TBF, bound by the extracting HCl. Then with a further growth of the aci- 
dity, the formation of HoCoCly begins to take precedence, the extraction 

of which would cause an increase of the D-C-, which, it is thought, is 
noticed during the experiment, although not always in the same way. No A 
explanation has been found as to why the extraction of the Co decreases 
when the Lit ions are replaced in the solution by Wie+ ions, and further 
investigations of this system are recommended. The authors state that 
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. although the suggested method of 6078 extraction gives sufficient purity, 


other variations such as Co extraction at a lowered acidity, can be used 
at high chloride concentration conducting the process in a concentrated 

NiCl2 solution and (or) adding to it calcium chloride or magnesium chloride. 
The advantage of this variation would be the possibility of decreasing the 
volumes of the extract and reextract due to an increase in the D-C- of the 
cobalt at low acidity. There are 5 figures, 1 table, 16 references: 3 So- 
viet-bloc and 13 non-Soviet-blooc. The four recent English language publi- 
cations read as follows: R.S. Rochlin, Nucleonics, 17, 1, 54, 1959; H. Ir- 
ving, D. N. Edgington, J. Inorg. Nucl. Chem., 10 3/4, 306, 1959; D. F.C. 
Morris, C. F. Bell, J. Inorg. Nucl. Chem., 10, 3/4, 336, 1959; C. E. Mel- 

lish, J. A. Payne, R. L. Otlet, UNESCO. Internat. Confer. radioisotopes in 
sci. res. Paper, 189, Paris, 1957. 
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tained constant in the experiments, the values of the activity scefficients 
are also considered constant, then 


Ty «n® 2 (10) 
tan ° 13 10 p 
“1, « ot 10% pi? (11) 
2 Ty 
4 a 2 
and ty? 10 (12) 
“ 10° (13) 
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HC, 0; P= 4 0,04” + HY 
The corresponding dissociation constants are ques to (Ref 4): 
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since y awe . 8 0°"? then y = 1, @ = -ig a. ,2-. The value cf « is de- 


0,0, 
termine: by drawing 46 perpendicular line on thetabsoiasa axis {reac .oint 


of interceoticn of the horizontal line f,(y) = le[-'¢] total * yo ly Quam y 


with the ii.ic line f£,(y) » A+ 31g y. The socond parameter, f, is tui: 
fro the value of the°main function f(y) in the point y=i. According to 


(1) at yet yy 7 A+ lg 2 + 16(1 + p*) ou 


The value cf f(1) 4a found from tho point of intersecticn of the vertical 
sne drawn through the point of intersection of the limit line f.(y) an the 
line f,(y) . A with the curve f(y). Drawing a perpendicular lin$ from this 
acint on the ordinate axis, the value of (1) is found. Substituting it in 
station (22), @ 18 determined. Figs 2-3 show that the tangents tc tho 
cusv-e f(y) drawn at an angle, the tangent of which is equal to 3, pass 
through three points in the case of yttrium and through five points in the 
case of ceriu.. The authors assume that in the inyestigated range of con- 


centration cnly two complexes are formed: Mo(C,0,)” and Me(C,0 )o . In this 

case the stability constants of the complexes &ré expressed bf the equa- 

tions, x 
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Tv, T, 
and the main functien f(y) ay the form cf: 
3/2 wg Ate 
f(y) -- lg { {hie] iene *¢,0273 -A+ile [1+ y+ 3°) (25) 
The equati:ns of the corresponding limit lines at y—» O are then: 
f(y) +. (26) at y—peos f(y) 4+ 2 1gy (27). 


The tangents to tho curves f(y) drawn at an angle the tangent cf which is 2 
in acccrdance with (27) pass threugt thse entire middle part of the curves 
(Figs 2-3). The @ parameter, similarly te the one previously described for 
th= case of tro complexes is found from the point of intersection f (y) and 
f,(y) corresponding to the condition y-t. Parameter 6 is determindd fron 
the equation f(y) ~ A+ lg (2 +8) (26) obtazned fron (25) ot yi. The 
average valu.s of 7; and Ts; are c iculated from experinental data and the 
formula: pe 


T= Pru) + auf, - u,) (29) 
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The integration was performed graphically according to the method of 
rectangular triangles. In order to determine the three unknown factors in 
the given calculations two parameters were used, but three parameters can be 
introduced: 


1 Ae p Ty 28 3a ‘ 
x, °F, 10° + PB, (30); x, “7, 10°" + A, (31); %, = 10 (32); 
then f(y) = A+ lg [1 + vB, + xP + y’] (33). 

Parameter CG is determined in this cage as in the case of two parameters; 


f(y) 18 found at y=1. £(1) = A+ lg (2+ B, + Pod (34), then another value 
of y is taken, y=2, and f(y) at y=2 is: 


f(y) = 4+ 1g [9 + 2p, + 4p, J (35). 


These equations are solved with two unknowns, and first, and then P, are 
found. The results of the calculations of the constants are given if Table 
6. The agreement of results found by different methods of calculations 
shows that two parameters are sufficient. 2, and x, are calculated correctly 
in both cases (Figs 2,3). The authors compate theié graphical method of 
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calculations to the results obtained by other authors (Ref 2). This compa- 
rison shows that the values of the solubility product are much higher than 
those found by other authors (Table 6). The values of the stability con- 
stants, however, differ less from those of, Crouthamal and Martin, as well as 
Feibash (Ref 5). This 48 explained by the fect that the equilibrium between 
the various forma of the dissolved complexes is reached much faster than the 
equilibrium with the solid phase and is not subjeot to the effect of the 
structure, contrary to ths latter. There are 8 tables, 5 figures and 6 
references: 2 Soviet-bloso, 4 non-Soviet-bloc. 
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5/186 /61/003/005/013/022 
£071/E185 


v.1I., Golutvina, M.M., and Tikhomirova, Ye.A. 


k from neutron- 


Levin, 
“the preparation of arsenic-7 
irradiated selenium 
v.3, no.5, 1961, 597-600 


AUTHORS : 
TITLE: 


PERIODICAL: Radiokhimiya, 
TEXT: In order to find a simple and cheap method of 
production of arsenic 74 (used in medicine and other fields) the 
authors investigated the Bee a? of using for this purpose 
the threshold reaction Se carried out ina nuclear 
reactor. One imen was irradiated in a usual channel 
placed in the mode h x 10 


neutrons/cm2.sec, 
element in a stream of 7 x 1013 neutrons/cm2.sec. In order to 


decrease the formation of se75 the second specimen was surrounded 
by a4 cadmium filter. The irradiated selenium (in the form of 


fine powder) was dissolved in concentrated HNO3, stable arsenic 
nto a solution in hydrochloric 


added and the salts transformed i 
acid from which selenium was precipitated with sulphurous acid. 
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z S/186/6 1/003/005/013/022 
The preparation of arseni:-74 ... £07 1/E185 
After the separation of selenium, MgNH4ASO4 was precipitated and 
redissolved in hydrochloric acid. Selenium - carrier was added 
and precipitated with sulphurous acid. The above operation was 
repeated 2 - 3 times. Finally arsenic was obtained as Mg2A5907 
(yteld about 69%), its activity was measured and its 

rediation investigated. An investigation of the y spectrum 
indicated the presence of an admixture with an energy of about 
0.14 MeV and half life time of 90-100 days. This was found to be 
due to an admixture of tellurium 123, The data obtained 
indicated that on irradiation of selenium in a stream of neutrons 
(7 x 1013 neutrons/cm2.set) arsenic 74 can be obtained with an 
activity of up to 200 mtcrscurte per g of selenium. On . 
irradiation of selenium for 470 hours in a neutron stream of 
about 7 x 1013 neutrons/cm2.eec the actual yield was determined 
as about 0.12 mcurie per g of selenium. The radtoastive purity 
of the product depends on the purity of selenium irradiated and 


she accuracy of purification from selenium-75. The other ° 
ersenic isotopes which can be simultaneously produced are As? 
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(T = 26.75 hr) and as?7 (T = 39 hours) which rapidly decompose. 
A substantial advai tage of the method proposed is that as73 with 
the half period of 76 days, which is particularly undesirable in 
medical application, is not formed, The calculated value for 


There ara 2 figures, 1 table and 10 references; 4 Soviet-bloc, 

1 Russian translation from non-Soviet publication and 5 non- 
Soviet-bloc, The English language references read as follows; 
Ref.l: G.L, Brownell, W.H. Sweet, Acta Radiol, v.46, 1-2, 425,1956. 
Ref.4: ry, Gruverman, Pp, Kruger. Intern, J, Appl. Radiat, 


Isotopes, v.5, 1, 21, 1959. 
Ref.7: R.s, Rochlin, Nucleonics, ve17, 1, 54, 1959, yf 
Ref.9: p.J, Horen, W.E. Meyerhof, I,1, Kraushaar, D.O. Wells, —_ 


E. Brun, J.E, Neighbor. phys, Rev., v.113, 3, 875, 1959, 
SUBMITTED: June 23, 1960 
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Investigating finishing operations in machining drills with 

diameters from 6.0 to 15.5 mm. Nov.tekh,izg.instr. no.2:88 

"Gl. (MERA 15:8) 
(Grinding ane polishing) 
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Loading dynamics ‘of the ehafte of sewing machines. Shvein.pronm. 
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S/830/62/000/001/007/012 
£111/E192 
‘AUTHORS © Levin, v. 1. 
TITLE; Quasi-equilibrium extraction processes 
- SOURCE;- Ekstraktsiya; teoriya, primeneniye, apparatura,. 
Ed. by A.P. Zefirov and MoM. Senyavin., 
Moscow, Gosatomizdat, 1962. “143-162 


Detailed theoretical considerations of the above 
processes also applicable to non-equilibrium systems are Siven, 


stage static extraction .the author der 
the following equations for the da 


E,/eo, and raffinate (1 - €,)/(1 


ives 
egrees of separation in extract 
- €,)3 their volumes being 


and Do the distribution coerticients i 
the number or extractions effected; 


voeoandé y' respectively, D) 
for the two substances, and n 


D ve en 
ioe (3 sp ae ) ] 
ae L , voy Bs 
Bn Do vi \-n 
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